pyelograms. In one of these the ratio between the 2 kidneys was normal but the rate of uptake was below normal limits; this woman, aged 22, had fibromuscular hyperplasia with an aneurysm on the right renal artery.
Six patients with chronic pyelonephritis and 4 with back pressure atrophy were correctly detected by both parts of the test. In a further group of 6 patients with a variety of lesions either one or both tests detected them all.
There remain 2 patients with abnormal uptakes on the left side but normal intravenous pyelograms and renal arteriograms (though one of these arteriograms showed evidence of small vessel disease). These 2 are false positive results. There have been no false negative results so far.
Conclusions
In this small series our preliminary results are encouraging. Measurement of the rate of uptake of 197Hg chlormerodrin by the kidneys followed by scintillation scanning has proved a reliable guide to the presence of both unilateral and bilateral renal disease in patients with hypertension.
It seems to be of most value in those patients with renal artery stenosis who have normal intravenous pyelograms as these could be selected for arteriography, and it is also of value in those patients with unequal kidneys but normal renal arteries as these patients have normal rates of uptake of 197Hg chlormerodrin and renal arteriography could be avoided. More than forty years ago Keith (1923) demonstrated that chronic anemias and leukaemia were frequently associated with high blood volumes, a finding confirmed by subsequent investigations (Rowntree et al. 1929 , Berlin et al. 1950 , Kelly et al. 1952 . However, similar work indicating high blood volumes in patients with carcinomata. has been criticized on the grounds that weight-related volumes will appear high in wasted subjects (Price & Greenfield 1958) , since adipose tissue has a relatively small blood content (Gregerson & Nickerson 1950) . In investigating the-blood volumes of patients with splenomegaly, therefore, only subjects of apparently normal nutritional status were included and in addition, the estimated blood volumes were compared with ideal volumes predicted by the height and body weight formula of Nadler et al. (1962) , which are only partially dependent on body weight.
Methods
All estimations of blood volume were made by the addition of estimated red cell mass to plasma volume to avoid error arising from variations in the whole body to venous hematocrit ratio in subjects with splenomegaly. The red cell mass was estimated as the volume of distribution of the subject's own cells labelled with chromium 51 and returned to the circulation intravenously. To ensure adequate mixing of the cells before final blood sampling, radioactivity at the body surface was monitored over the spleen by means of an external scintillation counter, and the quoted values for the red cell mass were calculated from the activity of venous blood samples drawn twenty to fifty minutes after a constant level of radioactivity was attained in the splenic region. Usually this was between fifty and one hundred and twenty minutes after initial injection of the labelled cells.
Plasma volumes were estimated using iodine 131 labelled human serum albumin. Venous hxmatocrit levels were estimated either by microhamatocrit (uncorrected) or by the Wintrobe method, with centrifuging for fifty-five minutes and correcting for plasma trapping by the method of Chaplin & Mollison (1952) . Spleen sizes were measured in centimetres at right angles to the left costal margin, to the lowermost palpable point of the organ.
The formule used for the prediction of blood volumes are shown in Table 1 . The red cell mass was predicted from the expected blood volume, assuming mean venous hkmatocrit values of 47 % for men and 42 % for women (Simon et al. 1966) , and the whole body to venous hematocrit ratio to be 0 91 (Chaplin et al. 1953) . Table I Formul:e for prediction of blood volume (Nadler et al. 1962) and red cell mass (see text) in normal subjects Total Blood Volume Men: TBV=0-3669H±+0-03219 W+0-6041 Women: TBV=0-3561H'+0-03308 W+0-1833
Red Cell Mass Men: RCM=0-428xTBV Women: RCM=0-382 x TBV TBV, total blood volume (1.). RCM, red cell mass (1. Table 2 summarizes the results obtained in 3 groups of subjects, the estimated volumes being expressed as a percentage ofthe predicted volumes. The estimated volumes corresponded very closely to those predicted by formula in 10 normal subjects. The second group consisted of 7 patients with splenomegaly and a reduced red cell mass, there being 1 patient each with a diagnosis of hereditary spherocytosis, autoimmune haemolytic anwemia, thalasswmia major, primary hypersplenism, essential thrombocythemia, chronic myeloid leukvmia and carcinomatosis. Although the mean red cell mass in these subjects was about 63% of the expected volume, the mean blood volume was in the normal range, the total blood volumes differing from the predicted volumes by percentages varying from -19% to +30%. However, interpretation is here complicated by possible secondary consequences such as the compensatory expansion of the plasma volume, and the situation is more clearly interpretable in subjects with a normal or raised red cell mass.
The third group consisted of 14 subjects with splenomegaly associated with a normal or increased red cell mass, the diagnoses and excess blood volumes being shown in Fig 1. In all cases the total blood volume is in excess of that predicted, the range being from +15% to +94%. In only 2 cases did the red cell mass increase in proportion to the total blood volume, the excess volume therefore being due predominantly to expansion of the plasma volume.
In those cases in which the discrepancy between the expansion of the total blood volume and the plasma volume is greatest, there has resulted a relatively low peripheral hematocrit, as can be seen by comparing together the first 5 cases in Fig 1. These have red cell masses close to those predicted, but as the total blood volume excess increases over the red cell excess so the hematocrit falls. A further factor affects the relationship of the red cell mass to the venous hematocrit, in that the measured red cell mass includes cells included in the splenic red cell pool (Bowdler 1962) . This varies considerably between subjects, the mean in the first 13 subjects shown in Fig 1 being approximately 7 % of the red cell mass and thereby producing little distortion in the relationship between venous hematocrit and total red cell mass. However, the last subject was a marked exception: the patient had marked splenomegaly due to a lymphoreticulosis, and despite the percentage increase in red cell mass being greater than the percentage increase in blood volume the venous haematocrit was only 32 %. This was due to an exceptional degree of red cell pooling in the spleen, probably amounting to about 40 % of the red cell mass, and thus not affecting the peripheral hematocrit. The whole body hmmatocrit to venous hiematocrit ratio was 1X3. The role of the spleen in producing the blood volume changes can be assessed to some extent by considering the changes following splenectomy. The findings in 4 cases are summarized in Table 3 .
Case 1 T, a male patient with congestive splenomegaly secondary to hepatic cirrhosis, had a total blood volume which was nearly twice the predicted volume. Immediately following splenectomy both red cell mass and plasma volume were reduced, but subsequent red cell regeneration led, six months postoperatively, to a red cell excess only 8 % less than that found pre-operatively, while the total blood volume excess had fallen from +97% to +45%. The venous hematocrit had risen by 5 %.
Case 2 H K, a young woman with Gaucher's disease, has been reported previously (Bowdler 1963 ) but additional follow-up data are presented. Splenectomy had led to a marked reduction in plasma volume, and despite a decline in red cell mass and an unchanged red cell survival there was a marked rise in venous hmatocrit. Four years later, the red cell mass was unchanged but there had been a partial re-expansion of the plasma volume and a fall in hoematocrit, although not to the former low level.
Case 3 B W, a woman with chronic myeloid leuklmia and considerable enlargement of the spleen, showed a fall in plasma volume of about 900 ml following splenectomy. Initially, there was a slight rise in red cell mass associated with an improvement in the survival time of the red cells, but subsequently the red cell mass fell Case 4 A A, a woman with myeloid metaplasia, showed a greatly expanded blood volume, the red cell mass being also increased approximately in proportion. Treatment with busulphan reduced the spleen size from 22 cm to 17 cm, and the liver size from 14 cm to 12 cm below the costal margin. There was an associated fall in blood volume of about 1,700 ml of which about 900 ml was due to a fall in red cell mass, probably due to the inhibition oferythropoiesis by the drug. Splenectomy and the withdrawal of busulphan produced little further change in the total blood volume but the red cell mass rose, so that at six weeks after operation the fall in plasma volume was approximately 900 ml and the fall in red cell mass was 760 ml, with little overall change in venous himatocrit.
Discussion
These findings show that splenomegaly is commonly associated with a total blood volume in excess of that predicted on a height and body weight basis, the main component of the expansion being the plasma volume in most cases. For this reason, and also because of the inclusion of a reversible pool of red cells in the spleen in the estimated red cell mass in many such patients, the peripheral venous hamatocrit is an imprecise guide to the red cell mass in many subjects with splenomegaly. The hematocrit may thus be reduced although the red cell mass may be found to be higher than that which would be predicted for the subject, a situation which in the presence of a high plasma volume may be regarded as one of dilution aniemia. Such findings have also been made in cryptogenetic splenomegaly by McFadzean et al. (1958) . A reasonable hypothesis to account for this is that enlargement of a vascular organ requires the expansion of the blood volume to occupy the increased intravascular space, and that in conditions in which the erythropoietic capacity of the marrow is limited there is insufficient red cell production to maintain the normal ratio of cells to plasma. In these circumstances the additional volume requirement is provided by plasma expansion. Thus, in Cases 2 and 3, splenectomy led to a reduction in the red cell mass to normal or subnormal levels, but the hematocrit levels rose.
The findings of Cases 1 and 4, however, and the late study of Case 2, suggest that when organs other than the spleen are pathologically affected these may also add to the blood volume requirement, and that this may reduce the effectiveness of splenectomy in correcting the dilution effect of an expansion of the blood volume. The technique and results of cardiac resuscitation have received wide attention but rather less has been paid to the effects of cardiac arrest on acidbase status and gas transfer. This paper reviews the results of cardiac resuscitation in the first 100 patients in whom it was attempted at the Central Middlesex Hospital and discusses the results of arterial blood analysis in 38 ofthem. 
Patients
In general, attempts were limited to patients under 65 years of age unless cardiac arrest resulted from diagnostic or therapeutic misadventurea policy dictated by our resources. Diagnosis was made by the medical or nursing staff on the spot, all of whom had received instruction in the techniques of external cardiac massage and mouth-to-mouth ventilation. A cardiac resuscitation team was summoned by dialling a special telephone number and they took over the definitive management of the patient. Routine methods of external DC countershock and external cardiac massage were used. Particular attention was paid to ventilation; an endotracheal tube was passed as soon as possible and thereafter ventilation was with 100 % oxygen.
Results
Results in 100 patients have been divided into the following 3 groups: (1) Resuscitation abandoned without restoration of a spontaneous circulation, 53. (2) A spontaneous circulation restored but the patient died later, 25. (3) Longterm survivors; assessed six months after the episode, 22. Broad diagnostic categories are shown in Table 1 . Patients with myocardial infarction comprise the largest single group, reflecting our interest in that disease. Long-term survival was disappointingly low -there were only 4 (9%) long-term survivors. Unlike those in other groups patients with myocardial infarction often appear to be progressing well; sudden death is consequently not expected, and diagnosis and treatment are often delayed. It is hoped to remedy this by monitoring more patients in the initial period. Secondly, several deaths have been due to recurrent ventricular fibrillation not controlled by drugs. We have had some recent success in the use of internal pacing in the prevention of further attacks of fibrillation.
Those conditions which were potentially reversible had a better survival rate, e.g., cardiac arrest in barbiturate poisoning had a good prognosis whereas cardiac arrest in pulmonary embolism was invariably fatal. Care of the patient
